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.A   rataL gnakaleB  
 araces nakukalid gnay natabognep kaynab aisenodnI id ini gnarakeS
 araces natabogneP .mala irad nahab nakanuggnem nagned utiay lanoisidart
 natabognep ayaib tamehgnem kutnu naujut nagned nakukalid ini lanoisidart
idart natabogneP .laham nikames gnay  kutnu nakukalid aguj ini lanois
 .magareb tagnas gnay aisenodnI id mala naayakek isnetop naktaafnamem  
A  ipatet nak  tikides hisam  itiletid halet gnay taisahkreb nahubmut
aimik nagnudnak   nakukalid ulrep uti kutnU .aynigolokamraf kefe nad
z ianegnem naitilenep hubmut malad gnudnakret gnay fitka ta -  nahubmut
 halada nahubmut irad gnitnep aimik nagnudnak irad utas halas nad ,tubesret
.adisokitaisa  
 irad tapadid gnay adisokilg dionepretirt nakapurem adisokitaisA
( nagagep namanat  akitaisa alletneC nabrU .L ) nasaib gnay  kutnu nakanugid ay
 nial aratna aynsativitkA .natabognep  kutnu  ,harad hulubmep isasilitaverem
les nataugnep nad nakiabrep naktakgninem -  ,les natlumits   ,ukuk nahubmutrep
 ,2 nad 1 kelpmis sepreh suriv nawalem tapad nad taki nagniraj ,tubmar
rebut muiretcabocyM sisoluc   nad tnatcetorporuen  aguj adisokitaisa uti nialeS .
raseb pukuc gnay nadiskoitna iagabes sativitka iaynupmem  ( asinnA  , 6002 .)  
 adap raseb gnay nadiskoitna sativitka iaynupmem aguj adisokitaisA
 naktakgninem nagned ladiolokitna / akul sakeb nagnalihgnep  nakutnebmep
 radak awhab nakkujnunem aynmulebes naitileneP .sisenegoigna nad negalok
 amales irahes ilak aud naiakamep nagned lakipot araces adisokitaisa % 2,0
 non nad kitamizne radak naktakgninem upmam adisokitaisa ,uggnim utas
 itrepes kitamizne orepus adisk   ,)%53( esatumsid k noitatulg ,)%76( esalata  
skorep  dna )%77( E nimativ ,)%94( esadi  tabroksa  masa  )%63(  adap
 nakutnebmep   nagniraj  urab   alkuS( la te iuhatekid  ,uti nialeS  .)9991 ,.     alup
.reknakitna tabo iagabes isnetop iaynupmem  aguj adisokitaisa  awhab  
 iparetomek tabo iagabes raseb gnay isnetop iaynupmem adisokitaisA
 reknak les padahret FCM -7 CI ialin nagned  05 1, ± 11  /gm 31,0 Lm   nagned
b naanuggnep adap emsigrenis kefe nakirebmem  nitsirkniv amasre  ,gnehZ(
)4002  .  uti nialeS ka iaynupmem adisokitaisa  gnay naserpeditna iagabes sativit
k nagned nakgnidnabid netop hibel nimarpimol  gnay hadneret iparet sisoD .
 01 utiay nakifingis gnay lisah nakkujnunem ,iju naweh adapek nakirebid
aisa bb/gm k nagned arates adisokit bb/gm 05 nimarpimol  gnaiL(  la te ,.  .)8002  
 nakrasadreB  halet gnay igolokamraf iju iagabreb nad taafnam
 ulrep gnay awaynes utas halas nakapurem adisokitaisa akam sata id nakiaruid
 iagabes nakanugid tapad nakparahid anerak ,isalosiid m rekra   ,irtsudni kutnu
 simonoke ,raneb gnay adisokitaisa isalosi arac gnatnet naudnap nakirebmem
.iggnit gnay nainrumek takgnit nagned awaynes naklisahgnem nad  
naitileneP -  isalosi gnatnet naitilenep  adisokitaisa  kaynab halet
iid tapad adisokitaisA .nakukalid  naktapadnem kutnU .ria kartske irad isalos
 mroforolk utiay kinegolah awaynes aratna isitrap nakukalid inrum awaynes
 icucid lohokla naigaB .iggnit aynlohokla nagnudnak gnay awaynes nagned
nep malaD .tatesa lite nakanugid isasilatsirker kutnu nad HOaN nagned  naitile
 nagned nakpatetid adisokitaisa nainrumek radak napatenep tubesret  CLPH  nad
 asobraB( % 48 rasebes radak helorepid .la te  nial gnay naitileneP .)8002 ,
 tapad adisokitaisa awhab nakkujnunem  isalosiid  lonatem kartske irad  nagned
 ifargotamork edotem  kareg esaf isanibmok nakanuggnem nagned molok
te aratna i  nad tatesa l  kutnu nakgnades ,lonatem  adisokitaisa radak napatenep
 tapad  uata iggnit ajrenik riac ifargotamork edotem nakanuggnem CLPH   nad
  Lm/gµ 65,2 rasebes radak helorepid loniaZ(  la te . .)8002 ,  
.B  eP halasaM nasumur  
abreh irad isalosiid tapad adisokitaisa hakapA  ( nagagep  alletneC
 acitaisa L nabrU  )  isakifidomem nagned naket molok ifargotamork araces
 irad tapadid gnay talosi nainrumek radak apareb nad lawa naiskartskegnep
abreh isalosi  ( nagagep  alletneC  acitaisa L nabrU  )   araces CLPH  ? 
.C  naitileneP naujuT  
 isalosigneM  awaynes  nagagep abreh irad adisokitaisa  nagned
 molok ifargotamork nagned naktujnalid lawa naiskartskegnep isakifidomem
 nad  radak nakpatenem  araces aynnainrumek .CLPH  
.D  akatsuP nauajniT  
.1  adisokitaisA  
 adisokitaisA  ).1 rabmaG(  tapadid gnay adisokilg dionepretirt nakapurem
( nagagep namanat irad  akitaisa alletneC nabrU .L )  nakanugid aynasaib gnay
.natabognep kutnu   rutkurtS .losacedam nial aman iaynupmem ini adisokitaisA
isokitaisa irad lukelom  ad C 84 H 87 O 91 .  91,959 lukelom tareb iaynupmem nad
 .)8991 ,nosniboR(  anerak dionepret awaynes utaus nakapurem adisokitaisA
iric iaynupmem -  : iric gnihcnarb   uti ,litem sugug nagned gnabacreb inkay
 ,nerposi litemid utas halas irad lasareb litem sugug nakadnanem  kutnebmem akij
2 irad iridret ,rajaw kadit kutnebreb akam sitamora nicnic - uj aynitrA .5C x 8 Lm  ha
ak itakednem uata .8 nagned iapmas 2 x 5 aynnobrak mota  mota 1 nagnalihek aner
,C   nobrak mota takiret gnay mota tapme inkay ,kirtemisa nobrak tapadret kaynab
 .nimrec nakub ,sirtemis kadit ,adebreb  lepitlum iapmas 0 irad ialum O motA
 sugug – = nad )liskordih( HO  )linobrak( O , a uj aynitr Lm  kadit negisko mota ha
net .ut   
 awaynes nakapurem adisokitaisa .)1 rabmaG( aynrutkurts nakrasadreB
 iaynupmem nad nobrak iatnar aynkaynab anerak ralop gnaruk tafisreb gnay
 pakgnar sugug iaynupmem kadit anerak hadner gnay gnabmoleg gnajnap
e nakulremem aggnihes )rofomork( isagujnokret  kutnu iggnit gnay igren
 lukeloM latibrO( OMOH aratna igrene hisiles ayniggnit hibel anerak isatiskereb
 nakgnidnabid )hadneret gnosoK lukeloM latibrO( OMUL nad )iggnitreT inuhreT
.isagujnokret pakgnar nataki iaynupmem gnay awaynes nagned  
aratna aynsativitkA   iagabes nial ep ver ita harad hulubmep isasil   aggnihes
racnal idajnem kato ek harad naraderep  nataugnep nad nakiabrep naktakgninem ,
les -  ,les natlumits   nawalem tapad nad taki nagniraj ,tubmar ,ukuk nahubmutrep
 ,2 nad 1 kelpmis sepreh suriv rebut muiretcabocim sisoluc  nad  tnatcetorporuen  .
 pukuc gnay nadiskoitna iagabes sativitka iaynupmem aguj adisokitaisa uti nialeS
raseb  ( 6002 ,asinnA .)  
 
  
 
 
 
rabmaG  adisokitaisa awaynes aimik rutkurtS .1  
.2  namanaT gnatneT naiarU  
 nagageP (  acitaisa alletneC L nabrU ) 
 minoniS   : L acitaisa elytocordyH  
 ailimaF  eaecaipA :  
 nahubmut akitametsiS  
 noisiviD  etyhpotamrepS :  
 noisivid buS  eamrepsoignA :  
 sissalC  eaenodelytociD :  
 sissalc buS  eaedimalcihcrA :  
 odrO  earefillebmU :  
 suneG  alletneC :  
 seicepS   : acitaisa alletneC  L nabrU  
(  ,minonA 791 9) 
.3  aimiK nagnudnaK  
nagnudnak ikilimem abreH alletneC nagned lanekid gnay nagageP  
 cimharb ,edisomharb ,edisossacedam ,edisinuknahtosi ,edisinuknaht ,edisocitaisa
osem ,dica citaisadam ,edisonimharb ,dica -  ,sdionetorac ,edisolletnec ,lotisoni
enirallev ,nilytocordyh  ,muirtan ,muilak itrepes larenim marag atres ninat ,
 adisokilg agudiD .iseb nad muislak ,muisengam adionepretirt   tubesid gnay
edisocitaisa   taZ .asaib raul tagnas gnay akul hubmeynep nad arpelitna nakapurem
enirallev  kirebmem ada gnay tihap asar na . ( 7891 ,enrobraH .)  
.4  narabeynep nad igolokE  
haread atres aisenodnI hurulesid rail hubmuT -  adap siport milkireb haread
 .tual naakumrep sataid m 005.2 naiggnitek aggnih hadner naratad irad ,aynmumu
.nagnuanek tikides uata akubret tapmetid hubmuT   nad babmel gnay hanat adaP
utab aratnaid ,tirap ipet ,tupmur gnadap ,nalaget itrepes rubus -  nalaj ipetid ,utab
ad kobmet n  ( enyeH 91 , 78 ). 
.5  nairaynep edoteM  
 halada iskartskE nakiranep   hatnem nahab irad naknigniid gnay kokop taz
ay turalep nakanuggnem nad tabo  tapad naknigniid gnay taz anamid hilipid gn
hubmut irad lasareb gnay tabo hatnem nahaB .tural -  naweh nupuata nahubmut
paiT .nakgnirekid uata naklupmukid ilaucek tujnal hibel sesorpid ulrep kadit -  pait
aynah gnudnagnem kadit ,kartske tubesid tabo hatnem nahab   ipatet ajas rusnu utas
 gnutnagret ,rusnu iagabreb   adap   tabo    gnay    nakanugid   nad   isidnok   irad  
.)9891 ,lesnA( iskartske  
 halada kartskE naaides  iskartskegnem nagned helorepid gnay latnek  
 aisilpmis irad fitka awaynes itaban   turalep nakanuggnem inaweh aisilpmis uata
gnay   nakpauid turalep aumes ripmah uata aumes naidumek ,iauses            
( minonA .)5991 ,  kutnU   sahk gnay awaynes naktapadnem  ,nahubmut utaus malad
nakulrepid  7891 ,enrobraH( itilet nad tapec gnay iskartske edotem  nahilimeP .)
iskartske edotem  rebmus adap gnutnagret    nahab   nad imala  awaynes  gnay  naka  
isalosiid  tubesret   rekraS( .la te )6002 ,  
 iskartskE  uata  taz assam nahadniprep awitsirep nakapurem nairaynep
 tural fitka taz aggnaynep nariac helo kiratid ,les malad adareb alumes gnay fitka
 alibapa kiab habmatreb naka nairaynep aynmumu adaP .iraynep nariac malad
 nahutnesreb gnay aisilpmis kubres naakumrep  gned  na   saul nikames iraynep  ,
 gnay namanat naigab alup kaynab nikames naakumrep saul nikames anerak
iskaretnireb  .)6891 ,minonA(  .isaresam halada nakanugid gnay edotem utas halaS  
)nakkanulem ,iriagnem( isaresaM   gnilap gnay iskartske nakapurem
nahaB .anahredes   tarays nagned iauses iauses naksulahid gnay aisilpmis
gnotopret aynmumu( epokamraf -  nakutasid )rasak kubres apureb uata gnotop
 gnudnilret napmisid tubesret namadner ayntujnaleS .iskartskegnep nahab nagned
latak id gnay iskaer hagecnem( gnusgnal ayahac irad  nahaburep uata ayahac si
adebreb isaresam aynamal utkaW .ilabmek kocok id nad )anraw - gnisam ,adeb -
4 nakmutnacnem epokamraf gnisam -  awhab halada aynataraysreP .irah 01
gnalureb kocok id surah idat namadner - arik( gnalu -  iulaleM .)irahes ilak 3 arik
d ini ayapu sek nimajid tapa ske nahab isartnesnok nagnabmie tr  hibel gnay fitka
 aynnurut nakbabeynem isaresam amales maid naadaeK .nariac malad id tapec
.)5991 ,tgioV( fitka nahab nahadniprep  
.6  isaniskarF  
 nakhasimem naujutreb gnay nahasimep rudesorp nakapurem isaniskarF
g  gnay awayneS .nial gnay nagnudnak irad utas gnay nagnudnak amatu nagnolo
 ek kusam naka ralop non awaynes nad ralop turalep ek kusam naka ralop tafisreb
.)7891 ,enrobraH( ralop non turalep  
halada ini naitilenep malad nakanugid gnay isaniskarf edoteM  
 iagabes tadap pareynep nagned isiid moloK .molok ifargotamork nakanuggnem
esaf   naka gnay nakilpuC .kareg esaf iagabes turalep nagned irilaid nad patet
iskarfid   kutnebmem naka gnay kareg esaf irilaid nad molok malad ek nakusamid
rulaj - rulaj  nes irad napares  ,molok iulalem rilagnem nakraibid turalep aliB .away
naka ai  awaynes tukgnagnem - nenopmok nakapurem gnay awaynes -  nenopmok
irad  naralopek adap gnutnagret narupmac utaus nenopmok nahasimeP .narupmac  
awaynes nad kareg esaf irad  gnay   gnudnakret   malad  narupmac  tubesret  
.)4002 ,ojdojdimahortsaS(  
.7  sipit sipal ifargotamorK  
tamorK o  aimik awaynes iju tala nad hasimep tala utas halas sipit sipal ifarg
fitatitnauk nad fitatilauk araces  .  awaynes apureb tapad ijuid gnay awayneS
 ,kirbap kudorp irad narupmac nupuam laggnut  naweh irad isalosi sisetnis lisah
 tala nakapurem ini talA .emsiagroorkim nad namanat irad nupuam naabocrep
,aynnaanuggnep hadum gnay  nad harum  fitkeles  .)4002 ,ojdojdimahortsaS(  
.a   maid esaF  
alada sipit sipal ifargotamork malad nakanugid asaib gnay maid esaF  h
 nakapurem leg akilis nataubmeP .leg akilis ilis k  ,ria irad naksabebid gnay a
 gnukudnep adap aynnasipalep taukrepmem kutnU .masa tikides tafisreb akilis  
spig habmatid leg   nagned lanekid aggnihes )taflus muislak( akilis   .G leg
ipit nasipal gnukudnep iagabeS  ,mc02X02 naruku nagned acak nakanugid s
 nial gnay gnukudnep .mc01X5 uata 02X01  aynasaib nakanugid tapad gnay
 muinumula narabnel apureb  itsalp uata k  . akiliS  gnadak leg - gnadak   habmatid
 awaynes tneseruolf  ,  alib naujut nagned  VU ranis nagned iranisid a akilis  nak
 ,radnepreb uata isnesoroulfreb  lanekid aggnihes akilis aman nagned   FG leg
 aynitra gnay 452 akilis  p radnepreb  leg a  ad  VU ranis 452  .mn  
.b  esaF   kareg   
 apureb aynasaib gnay kareg esaF  awabmem gnay nariac uata sag
nenopmok - .nenopmok   kareg esaf nahilimeP  narupmac nupuam laggnut kiab
 nahilimeP .nakanugid gnay maid esaf nad sisilanaid gnay tulos adap gnutnagret
 naturu( kareg esaf isule nataukek adap namodepreb tapad kareg esaf
)animula/leg akilis maid esaf padahret kareg esaf isule naupmamek . 
itnauk sisilanA  nagned nakhadnipid halet gnay awaynes utaus irad fitat
 TLK gnepmel adap gnusgnal retemotisned nagned nakukalid aynasaib TLK
 araces uata( utis ni  uata napares araces ajrekeb tapad retemotisneD .)
 ,ayahac rebmus iaynupmem retemotisned nakaynabeK .isneseroulf
 kutnu metsis ,kococ gnay gnabmoleg gnajnap hilimem kutnu rotamorkonom
 naksukofmem   ranis   adap   ,gnepmel   ,notof adnaggnep   nad   redroker  
.)7002 ,rajdnaG(  
 naanuggneP   mumu   )TLK( sipiT sipaL ifargotamorK  kutnu halada
 malad nenopmok aynkaynab nakutnenem ac narupm  ,awaynes isakifitnedi ,
 ,nainrumep satifitkefe nakutnenem ,iskaer utaus aynnalajreb uatnamem
 kutnu atres ,molok ifargotamork kutnu iauses gnay isidnok nakutnenem
s nakukalem ,molok ifargotamork uatnamem gnineerc  tabo kutnu lepmas  
02 ,ojdojdimahortsaS( .)40  
.c  kacreB isketeD  
 kadit gnay kacreb nakapurem aynmumu TLK adap nahasimep kacreB
 nupuam akisif ,aimik araces nakukalid tapad aynnautnenep kutnU .anrawreb
 nagned kacreb nakiskaerem halada nakanugid asaib gnay aimik araC .igoloib
arac iulalem iskaerep utaus  .salej idajnem kacreb aggnihes natorpmeynep  
.)7002 ,rajdnaG(  
.8  ifargotamorK  moloK  
sbrosda emsinakem nakrasadreb taz nahasimep araC i  ,noi naigabmep ,
 .lukelom naruku naadebreb nad satinifa ,noi narakutrep  molok ifargotamorK
isbrosda emsinakem nakrasadreb  apad ilis ,animula nakanugrepid t k  nobrak ,leg a
takiliS gM ,nebrosda , .ayniagabes nad asolules ,itap ,tanobrak gM  
neule iagabeS n  .ayniagabes nad ,notesa ,lonate ,lonatem ,ria aynlasim ay
ota isbrosbagnem gnurednec naka nariac malad tadap lekitrap isbrosda araceS  ,m
 .aynnaakumrep adap lukelom uata noi inoi tafisreb nikgnum natakI k  , elopid -
elopid ,elopid - elopid ecudni nial nad , -  nahasimep halasa isitrap emsinakeM .nial
 halas ,nakrupmacret kat riac taz aud aratna id aynnaturalek nakrasadreb taz
 aynutas   nakapurem  saf  e   maid   gnay  id  nahat   helo   taz   tadap gnajnunep
.)9891 ,rajdnaG(  
:itupilem ,molok nakpaisrepmem malad kinket aud tapadreT  
.a  hasab kinkeT  
kilis kubreS  gnay )kareg esaf( neule nagned rubub naaides taubid a
( recne evitaler gnay nainrumep kutnu hilipret halet  gnaut id tapad iapmas
.)molok malad  51 iggnites iapmas molok malad gnautid akilis rubuB – 71 mc  
/isuleid nad  kutnu hilipret halet gnay )kareg esaf( neule nagned naknegomohid
gnubmeleg aynada kapman kadit aggnih ,nainrumep -  neule( aradu gnubmeleg
gnaluid helob -u molok malad nakkusamid kutnu gnal .)  
.b  gnirek kinkeT  
 kubreS akilis  51 iggnites iapmas molok malad nakusamid gnirek –
kotek id arac nagned naktapmamid nad mc71 -  .nakotek akiliS   molok malad
 ,nainrumep kutnu hilipret halet gnay )kareg esaf( neule nagned naknegomohid
gnubmeleg aynada kapman kadit aggnih -  helob neule( aradu gnubmeleg
gnaluid - KK molok malad nakkusamid kutnu gnalu  ) .)6891 ,namttetsoH(  
.9  / iggniT ajreniK riaC ifargotamorK  CLPH  
CLPH   irad iggnit takgnit nagnabmekrep nakapurem rasadnem araces
ifargotamork  id molok iulalem setenem gnay turalep irad nialeS .molok  hawab
 inI .mta 004 nagned iapmas iggnit nanaket iulalem gnukudid ,isativarg
.)7002 ,kralC( tapec hibel ayntaubmem  
 CLPH  licek tagnas narukureb gnay lekitrap naanuggnep nakhelobrepmem
 molok malad naktadapret lairetam kutnu  anamid  naka  saulrepmem  saul
akumrep  gnay na  naka lukelom nad maid esaf aratna iskaretnireb -  gnay lukelom
nenopmok irad kiab hibel gnay nahasimep naknikgnumem ini laH .aynisatnilem -
.narupmac malad nenopmok  
 emsinakem nahasimeP da  sinej malad kusamret idajret gnay isbros
es nad isbrosba emsinakem  akilis adaP .akilis maid esaf nakanuggnem %09 ratik
 adap lonalis suguG .tulos nagned iskaretnireb naka gnay iskordih sugug tapadret
 araces takiret tapad tulos aggnihes ,adebreb gnay satifitkaer iaynupmem akilis
 nakbabeynem aguj tapad nad tauk .gniliat   
 emsinakem adaP da tulos isbros -  isbrosda aynada anerak nahatret naka tulos
 naturu nagned iauses isuleret naka nad lonalis fitka sugug naakumrep adap
.aynsatiralop  
 kokop nenopmok napaled sata iridret aynrasad adap CLPH isatnemurtsnI
areg esaf hadaw )1( :utiay  kutnu tala )3( ,kareg esaf naratnahgnep metsis )2( ,k
 esaf nagnaub gnupmanep hadaw )6( ,rotketed )5( ,molok )4( ,lepmas nakkusamem
 uata rotargetni uata retupmok utaus )8( nad ,gnubuhgnep gnubat )7( ,kareg
 makerep .)7002 ,idajduS(  
.E  siripmE nagnareteK  
iraD   nakparahid ini naitilenep lisah helorepmem   awaynes  adisokitaisa
 irad isalosi lisah  nagagep abreh (  acitaisa alletneC nabrU .L  )  nagned  radak
 rukuid haletes iggnit gnay nainrumek araces  .CLPH  
 
 
 
 
